Fluorescence nanoscopy of platelets resolves platelet-state specific storage, release and uptake of proteins, opening up future diagnostic applications.
Dysregulation of how platelets store, sequester and release specific proteins seems to be implicated in many disease states, including cancer. Dual-color immunofluorescence stimulated emission depletion (STED) microscopy with 40 nm resolution is used to map pro-angiogenic VEGF, anti-angiogenic PF-4 and fibrinogen in >300 individual platelets. This reveals that these proteins are stored in a segmented, zonal manner within regional clusters, significantly smaller than the size of an α-granule. No colocalization between the different proteins is observed. Upon platelet activation by thrombin or ADP, the proteins undergo significant spatial rearrangements, including alterations in the size and number of the protein clusters, and specific for a certain protein and the type of activation induced. Following these observations, a simple assignment procedure is used to show that the three distinct states of platelets (non-, ADP- and thrombin-activated) can be identified based on the average size, number and peripheral localization profiles of the regional protein clusters within the platelets. Thus, high-resolution spatial mapping of specific proteins is a useful procedure to detect and characterize deviations in the selective storage, release and uptake of these proteins in the platelets. Since these deviations seem to be specific for, and may even underlie, certain patophysiological states, these findings may have interesting diagnostic and therapeutic implications.